A Distinctive Pattern of Beauveria bassiana-biotransformed Ginsenoside Products Triggers Mitochondria/FasL-mediated Apoptosis in Colon Cancer Cells.
Ginseng is one of the most commonly used adaptogens. Transformation into the minor ginsenosides produces compounds with more effective action. Beauveria bassiana, a teleomorph of Cordyceps bassiana, is a highly efficient producer of mammalian steroids and produces large amounts of sugar-utilizing enzymes. However, the fermentation of steroid glycosides in ginseng with B. bassiana has never been studied. Thus, we evaluated the bioconversion of the major ginsenosides in white ginseng by B. bassiana. Interestingly, B. bassiana increased the total amount of protopanaxadiols and hydrolyzed Rb1 into minor ginsenosides, exhibiting high levels of Rd and Rg3, as well as moderate levels of Rb2 and Rc analyzed by high-performance liquid chromatography coupled with evaporative light-scattering detection. The β-glucosidase activity was highly increased, which led to the selective elimination of sugar moiety at the 20-C position of Rb1 to Rd, followed by Rg3. Rb2 and Rc accumulated because of the minimal activities of α-L-arabinopyranosidase and α-L-arabinofuranosidase, respectively. The fermentation product exerted dose-dependent cytotoxicity in HCT-15 cells, which are resistant to ginseng. The product, but not white ginseng, exhibited apoptotic effects via the Fas ligand and caspase 8/9. This study demonstrates for the first time that the B. bassiana-fermented metabolites have potent apoptotic activity in colon cancer cells, linking to a therapeutic use.